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ABSTRACT 

This paper analyses the interest rate pass-through for five economies of the Caucasus – 

Armenia, Azerbaijan, Georgia, Kazakhstan, and Russia. Employing an autoregressive 

distributed lag (ARDL) specification to monthly data, we find that the interest rate pass-

through is systematically incomplete and sluggish, probably due to macroeconomic 

instability and low banking sector competition. It is not clear whether pass-through has 

improved over time and asymmetric adjustment is found to characterize the pass-through 

only occasionally. Overall, our results show a considerable degree of cross-country 

heterogeneity in the size and speed of the pass-through. 
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1. Introduction 

An informal yet a universally accepted professional conventional wisdom has been reached: 

monetary policy can impact on the real economy, but we cannot always explain how exactly 

(Mishkin, 2001). But considerable progress has been made in better understanding the 

monetary transmission mechanism. The main channels through which monetary policy 

innovations are transmitted to the real economy are i.) the change in the long-term real 

interest rate, which influences private households’ consumption and saving decisions and 

through the cost of capital investment decisions through substition, income and wealth 

effects, ii) the credit channel, which either through bank lending or market financing affects 

access to external financing of private businesses, and iii) the exchange rate channel, which 

by altering relative prices influences inflation and, through balance sheet effects, investment 

and consumption decisions. Bank lending and long-term market interest rates have an 

important role to play in these three channels. Whether and to what extent monetary policy 

will be able to convey its impact through these transmission channels will depend crucially 

on the impact of monetary policy rate innovation on bank lending and market interest rates. 

Obviously, a weak pass-through from the policy rate to market rates will weaken the 

influence of monetary policy on the real economy through these three channels. Empirical 

research suggests that the interest-rate pass-through is sluggish and exhibits strong 

asymmetries in advanced economies (deBondt, 2005 and Sander and Kleimeier, 2004a).  

There is a large body of literature focusing on advanced countries and the empirical literature 

on former communist countries has been also expanding over the past years. This literature 

suggests that i.) the pass-through in economies of the former soviet bloc grew stronger over 

time, even though its size has remained incomplete especially for bank lending and deposit 

rates, ii.) there are strong asymmetric effects and iii.) the characteristics of the interest rate 

pass-though varies to a large extent across countries.
1
 There are good reasons to think that the 

interest-rate pass through is far to be complete in developing economies, because of shallow 

and illiquid security markets and an underdeveloped banking sector. But many developing 

and transition economies carried out financial market reforms, which, through a fast 

developing banking sector and capital markets, may have resulted in an improved 

transmission from the policy rate to banking and market interest rates. Indeed, Gigineishvili 

(2011) showed on a large sample of countries that heterogeneity regarding the size and speed 
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of interest-rate pass-through may be explained to a considerable extent by differences in 

macroeconomic conditions and financial market development.  

In this paper, we contribute to the ever growing literature on the interest-rate pass-through by 

evaluating its empirical importance for the Caucasus region, namely Armenia, Azerbaijan, 

Georgia, Kazakhstan, and Russia, placing a particular emphasis on the size of the pass-

through in the long run, its short-term speed of adjustment and possible asymmetric 

responses. To our knowledge, this is the first attempt to model interest rate pass-through for 

so many countries in the Caucasus in a coherent manner.
2
 It is indeed useful to bunch these 

countries together because they have a number of common features. In the aftermath of the 

disintegration of the Soviet Union in the early 1990s, weak rule of law, ineffective financial 

sector regulation, underdeveloped capital markets, little competition in the banking sectors, 

large informal sectors, dollarization, high levels of structural inflation, capital controls and 

fixed exchange rate regimes are all the vices that have plagued the Caucasian states for the 

past two decades. When analyzing interest rate pass-through in those countries, we might 

expect an incomplete yet functioning pass-through because of the progress made in many 

areas over the last two decades.  

The remaining of this paper is structured as follows: Section 2 presents briefly the different 

stages of the interest rate pass-through and sets out our main research questions. Section 3 

discusses estimation issues. Section 4 describes our dataset. Section 5 reports and discusses 

the estimation results. Section 6 finally provides some concluding remarks. 

2. The interest rate pass-through 

The interest rate pass-through can be decomposed into two stages. The first stage measures 

how changes in the monetary policy rate are transmitted to short- and long-term market rates. 

The stability of the first stage depends to a large extent on the stability of the yield curve: If 

the term structure (whether negative or positive sloping), does not change over time, the pass-

through from policy rates to market rates will remain unchanged, all things being equal. The 

second stage describes how changes in the market rates, through the costs of banks’ funding, 

influence bank deposit and lending rates. For bank lending rates, if banks refinance 

themselves in the money markets, money market rates will have an impact of short-term loan 

rates. Similarly, to the extent that government bond yields are considered as opportunity costs 

for banks, they will serve as a useful benchmark for loan rates of longer maturity. For bank 
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deposit rates, the connection between market rates and deposit rates is warranted by the 

possibility that households and non-financial businesses can hold their financial assets in 

government securities, rather than in bank deposits of comparable maturity. Positing a stable 

yield curve helps link monetary policy rates directly to retail (deposit and loan) rates.  

In this paper, we test the first stage of the pass-through (the link between the policy rate and 

short- and long-term market rates) and the overarching pass-through (the relation between the 

policy rate and bank deposit and lending rates). By doing so, we assume a stable yield curve 

in the Caucasian countries. It should be noted that it is difficult to study the link between the 

policy rate and short-term money market rates for all countries because money markets 

practically do not exist in Armenia, Azerbaijan, Georgia, and for a lesser extent Kazakhstan: 

banks mainly refinance themselves from the central bank rather than from the interbank 

money market.  

There are indeed a number of reasons why the interest pass-through may not be perfect. First, 

macroeconomic conditions usually influence the degree of the pass-through in the longer run 

(Egert, Crespo-Cuaresma and Reininger, 2006). During periods of high economic growth, 

banks are quicker to adjust lending and deposit rates in response to changes in monetary 

policy rates. On the other hand, macroeconomic instability and high interest rate volatility 

weaken the pass-through, as banks may want to wait longer before adjusting their retail rates. 

Second, if monetary policy is not credible enough, and if the central bank has a history of 

regular interventions in the market, one-time shifts in interest rates may not be able to 

convince economic agents that the change of the policy stance is permanent and not simply 

temporary. Banks will thus respond sluggishly to policy rate innovations, expecting the 

central bank to shift yet to a new position in the near future. In addition, which is particularly 

true for the case of Caucasus, large clients of commercial banks usually include other large 

banks themselves (cross-depositing between systemic banks is very common in this region).
3
 

The same method is observed in state institutes or state-connected institutes and wealthy 

individuals. In short, large and important clients are protected from abrupt changes in main 

retail interest rates, as banks attempt to smooth the effect of transition from the old interest 

rate regime onto the new one. 
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The response of retail interest rates may also overshoot the policy rate innovation, i.e. the 

pass-through is higher than unity. This could happen if banks decide to charge higher interest 

rates to offset risks associated from asymmetric information (DeBondt, 2005). Also, smaller 

banks may be constrained by access to quality capital, and would thus demand higher risk 

premium on lending rates, thus compensating for their exclusion from external sources of 

funding. Banks may be also expecting the central bank to follow a trend in its cyclical policy 

stance of either expansion or contraction, given a macroeconomic condition. If the economy 

is on a rising trend, then banks can reasonably expect the central bank to raise benchmark 

interest rates in order to prevent overheating, so banks can adjust rates in anticipation of 

further rounds of interest rate hikes. In fact, interest rate overshooting happens because banks 

price in the expectations of a continuing monetary policy trend of either expansion or 

contraction. 

The major questions asked in this paper can be summarized as follows: 

(1) Is the long-run interest rate pass-through complete in the Caucasus? 

(2) How fast do interest rates adjust to their long-run equilibrium? 

(3) Is there evidence of asymmetric adjustment for any interest rate pairs in any of the 

countries under study? 

(4) Is the pass-through different for different rates for a given country? 

(5) Is the pass-through different for different maturities and for rates on assets denominated in 

domestic currency and the US dollar? 

(6) Do the size and speed of adjustment of the pass-through change significantly over time, 

and if yes, do the empirically identified structural breaks help explain this? 

(7) Can we observe any signs of regional convergence in the interest rate pass-through? 

3. Estimation Issues 

We check the presence of structural breaks in our series, which could seriously influence the 

results of unit root tests (Kleimeier and Sander, 2000). We employ the Quandt-Andrews test 

for structural break detection, which is based on an F-test that determines the exact timing of 

the structural break (Quandt, 1960; Andrews, 1993; Diebold and Chen, 1996; Hansen, 1992). 

For all interest rates we perform the Augmented Dickey Fuller test (ADF) in order to test for 

the presence of a unit root, for the full sample period and for the pre-break and the post-break 

periods. This helps understand whether our series are non-stationary in either of the two sub-



periods and how stationarity has evolved over time. The structural breaks are also used for 

measuring the interest rate pass-through: estimations are carried out for the full sample and 

the subsamples separated by structural breaks.  

As the series turn out to have a stochastic trend, cointegration is used to test for long-term 

relationships between policy and market/retail rates. For this purpose, we use the bounds 

testing approach developed by Pesaran et al. (2001). We estimate the following 

autoregressive distributed lag (ARDL(p,q)) model: 

   
     ∑       

  
    ∑       

  
       (1) 

where   
  is the market or retail rate (interbank rate, government bill/bond rate, bank deposit 

or lending rate) and   
 
 is the policy rate (repo rate or the refinancing rate, depending the 

country).  

The test of cointegration is based on F-statistic, which tests the null hypothesis of no 

cointegration        against the alternative hypothesis of       . For every 

significance level there are two sets of critical values. If the F-statistic exceeds the upper-

bound critical value, then the null hypothesis is rejected. If the F-statistic is below the lower-

bound, the null hypothesis cannot be rejected, implying no long-term relation linking the 

interest series. Finally, if the F-statistic is between the two bounds, the test has no conclusive 

result. An alternative way to check for cointegration is to look at the sign and the size of the 

error correction term from the error correction model ( ). A statistically significant and 

negative error correction term implies that the variables are linked via a long-run relation 

(Kremers et al., 1992). 

The question of asymmetric adjustment has been a focal point of the literature for the past 

several years.
4
 We therefore also test for the presence of several types of asymmetries. 

Asymmetric effects can arise in response to decreasing or increase policy rates in the 

following parameters: a) the speed of adjustment (error correction term) to the long-run 

relationship, and b) the short-term dynamics of the first-differenced lagged market/retail 

rates. Equation (2) can be extended along these lines as follows: 
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where I(·) is a Heavyside function which takes on the value of one if the argument is true and 

zero otherwise. Specification (3) allows for asymmetric short-run adjustment to the long-run 

equilibrium, represented by coefficients    and   . and for asymmetries in the short-run 

dynamics    and    for decreasing policy rates and    and    for rising policy rates. Having 

estimated equation (3), an F-test can be used to see whether the different coefficients 

estimated in the two regimes are statistically significant. A rejection of the null hypothesis 

(     ,      ,      ) indicates that there is asymmetry in the speed of adjustment 

and/or in short-term dynamics depending on the direction of the change in the policy rate. We 

test both separately and jointly for the adjustment and short-run dynamics asymmetries. 

Finally, the cumulative sum (CUSUM) and the cumulative sum of squares (CUSUMSQ) tests 

are used on the recursive regression residuals. Stability of the regression coefficients is 

proven if the plot of the statistics falls within the 5% significance bounds. These tests are 

relevant to our case due to the peculiar nature of Caucasian economies. All countries in our 

sample are still in transition characterized by a highly volatile macroeconomic environment. 

It is therefore crucial to study parameter stability. 

4. Data Issues 

Empirical research on the interest rate pass-through can be split into two broad categories 

depending on the type of data used. The first category uses country-level data either in a time 

or country panel context.
5
 The second category employs bank-specific data series to measure 

the interest rate pass-through to bank deposit and retail rates.
6
 In this paper, we use country-

level interest rate series. All data series used are in monthly frequency. They were collected 

from the websites of the central banks of the respective countries. Time spans vary 

considerably across countries, since some central banks still do not publish interest rate data 

for early 2000s in electronic formats. We have used the official policy rate of the respective 

central banks as the independent variable and market and bank retail rates as the dependent 
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variable. The coverage of market and retail rates varies for different countries. For some 

countries, interest rates are also available for both home currency and dollar denominated 

deposit and lending instruments. The time span of the data also differs across countries. Table 

1 summarizes the data and time coverage of our dataset. 

Two observations merit further attention. The first one is the stability of the yield curve. 

Subject to data availability, we measure curve stability by the ratio of long-term rates to 

short-term rates. We compute the ratio for every month, and then calculate the standard 

deviation for the respective instrument’s time-span. We repeat the same procedure for the full 

sample and the pre- and post-break periods. If standard deviation is reasonably time-

invariant, i.e. is not affected by the structural break, we conclude that the curve is stable. 

Table 2 illustrates that yield curves are reasonably stable in Russia and Kazakhstan, while 

they are unstable in Armenia and Azerbaijan. Remarkably, yield curves of dollar 

denominated credit (lending_for) instruments are uniformally stable across countries. 

The second preliminary observation relates to the difference between rates on domestic and 

foreign-currency (US dollar) denominated assets (Table 3). In almost all cases, assets 

denominated in home-country currency have systematically higher interest rates than those in 

US dollar. This is a natural observation because of the still present dollarization and 

domination of the dollar in the region’s financial and trade activities, shaky trust in the local 

currencies. In addition, there exists a special risk premium that economic agents assign to any 

assets denominated in the domestic currency due to illiquidity, high and volatile inflation 

rates and the inability to forecast domestic interest rates with great certainty (forward-looking 

myopia). 

5. Estimation Results 

5.1. Structural Break, Unit Root, and Cointegration Test Results 

The results of the Quandt-Andrews test for structural breaks, reported in Table 4, show that 

while many series, particularly in the case of Kazakhstan, break in as early as 2001, a large 

majority of the breaks occur after the outbreak of the financial crisis in late 2007. 

Nevertheless, the break dates do not fully overlap, since the specific month of individual 

country structural breaks are quite spread out from 2007:12 to 2009:12. There is also quite 

noticeable within-country heterogeneity in structural break dates for different domestic 

currency denominated rates. Table 4 also reports the ADF unit root test results for the full 

sample and for the pre- and post-structural break periods. Most of the series follow the I(1) 



process
7
. It is not clear whether the structural break has had any substantial effect on the 

stationarity of the series, as no apparent pattern can be identified across all countries.  

Table 5 reports the results of our cointegration analysis. The interest rate pairs including the 

policy rate on the one hand and the market/deposit/lending rates on the other hand appear to 

be linked via a long-term cointegrating vector: the F-statistics of the bounds testing approach 

comfortably reject the null hypothesis of no cointegrataion and the error correction terms are 

negative and statistically significant at conventional significance levels of significance. 

Overall, it is fair to conclude that almost all pairs of series are cointegrated. In addition, the 

absolute values of the error correction terms are often considerably lower than unity, 

implying a slow speed of adjustment to the cointegration vector
8
. In other words, the pass-

through (regardless of whether it is complete or not) approaches its long-run equilibrating 

state in a sluggish manner. This is true for all countries and instrument types in the sample. 

5.2. Interest Rate Pass-Through Estimates 

Let us now take a look at the interest rate pass-through (IRPT) estimates, summarized in 

Table 6, for the full sample as well as the pre- and post-break periods. For Armenia, the size 

of the long-run interest rate pass-through varies from unity to as low as 0.29. Pass-through to 

deposit interest rates seems to be the strongest. Interest rates on government assets tend to 

overshoot in response to a monetary policy innovation. Pass-through has more or less 

improved over time, i.e. after the break. Pass-through for interest rates denominated in the 

local currency is higher than for those in USD. The maturity does not affect the size of the 

pass-through. For Azerbaijan, while the estimates differ a lot, they point to a generally 

incomplete pass-through
9
. It is difficult to say whether pass-through has improved or changed 

at all over time. Short-term rates tend to react stronger to monetary policy rate movements 

than longer rates. The currency denomination does not seem to alter the size of the IRPT.  

Interbank and government t-bill interest rates display a marginally higher pass-through. T-bill 

rates overshoot monetary innovations after the structural break of April 2008. 
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For Georgia, the government t-bill rate overshoots the monetary policy rate for the full 

sample. Apart from T-bill rates, the estimated size of the long-run pass-through varies from 

0.31 to 0.92. The structural break has improved pass-through, although estimates are rarely 

consistently significant in statistical terms. Interbank rates react almost fully to monetary 

impulses. Deposit rate pass-through is noticeably better than for lending rates. In Kazakhstan, 

government T-bill rates, apart from some rare cases for other rates, substantially overshoot in 

response to changes in the key monetary policy rate. Interest rates denominated in domestic 

currency exhibit greater pass-through than those in the US dollar. Pass-through does not vary 

with maturity and it has also surprisingly weakened after the structural break. Overall, the 

IRPT is stronger in Kazakhstan than in Armenia, Azerbaijan or Georgia. Finally, there is very 

little heterogeneity in the pass-through estimates across domestic rates in Russia. Pass-

through is remarkably complete, and is in fact higher than unity. All series, and in particular 

government T-bill rates, tend to overshoot the monetary policy rate considerably. The 

structural break seems to have had no systematic effect on the size of the pass-through. 

To summarize, pass-through estimates exhibit higher variability and less completeness in 

Armenia, Azerbaijan, Georgia than in Kazakhstan or Russia. It is not clear whether the pass-

through improved after the structural break, i.e. over time. The generally incomplete pass-

through (except for Russia) is a clear signal of macroeconomic instability, general interest 

rate volatility, and a low level of competition in the bank sectors. Indeed, a systematically 

incomplete interest rate pass-through for all types of interest rates could signal weak banking 

competition.
10

 

The most substantial recurring observation is that instruments of various maturities, across 

different countries, and of both domestic and foreign currency of denomination, tend to 

overshoot considerably policy rate innovations. Overshooting, which is particularly strong for 

government T-bill rates, could point to the presence of information asymmetries in Caucasian 

financial markets (Stiglitz and Weiss, 1981; DeBondt, 2005) and could also show poor access 

to capital markets by small institutions. Smaller financial institutions in the region may be 

facing barriers to access quality capital. This in turn could force them to charge higher 

interest rates to compensate for the lack of financing options. There is also a possibility that 

markets believe in monetary policy inertia, i.e. that any given intervention in the policy rate 
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market would initiate a new trend in the monetary policy stance and would increase the 

likelihood of future policy interventions of the same direction. In other words, a one-time 

increase in the policy rate raises the odds that the rate will be increased again in the future as 

part of the new monetary policy stance. Commercial banks thus price in the expectations of 

future policy changes by purposefully overshooting today’s interest rates.  

The considerable cross-country heterogeneity of the estimates suggests that there really is a 

limited set of common factors that unite Caucasian countries regarding the interest rate pass-

through. While the Caucasus region does exhibit a common structural break after 2007, it is 

difficult to say that this is overwhelming evidence in support of regional convergence. There 

is indeed much more evidence that the region is not integrating, at least not in terms of the 

interest rate pass-through. It is also true that another homogeneous factor across the Caucasus 

is the presence of overshooting and its related underlying causes. It’s tough to argue though 

that crippling information asymmetry is the kind of element that Caucasian policy makers 

would wish to have as a common factor. 

5.3. Asymmetric Responses to Monetary Policy Changes 

Table 7 reports estimates of asymmetries of market rates to positive and negative monetary 

policy rate innovations along three dimensions: asymmetry in the speed of adjustment, short-

run dynamics, and the joint asymmetry of the two components. First, all estimates of short-

term adjustment are considerably smaller than unity implying a sluggish pass-through (in 

addition to the incomplete long-term pass-through discussed above). Systematically sluggish 

adjustment can be thought of reflecting high switching costs and, in the case of bank deposit 

rates, the unwillingness of banks to lose customers due to frequent retail rate adjustments.  

For Armenia, Azerbaijan, and Russia, there is practically no difference in the response of 

market rates to monetary expansions or contractions
11

. For Kazakhstan, market rates are 

slightly more sluggish in response to contractionary policy stance, and rates are more 

sluggish moving upwards in Georgia. The tests for asymmetry suggest that asymmetric 

effects are there but their size is not significant. Azerbaijan and Russia have just one 

statistically significant case of asymmetry. For the series that do exhibit asymmetric behavior, 

in either of the three parameters, asymmetry is stronger in the instruments of long-term 

maturity, regardless of the currency denomination or the instrument type.  
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These estimations results can provide us some insights regarding the consumer reaction 

hypothesis and/or the collusive pricing theory. The former refers to the occasion when 

deposit rates are sluggish going downwards reflecting the desire of banks to smooth negative 

deposit rate shocks. Collusive pricing theory assumes market collusion among banks, which 

would collectively refuse to lower lending rates despite a decrease in the policy rate. Such a 

behavior would imply downward lending rate rigidity. Our results provide no convincing 

evidence in favor of either of the two theories. 

6. Concluding Remarks 

Drawing on a standard analytical framework and empirical strategies, we analyzed the 

interest rate pass-through for Armenia, Azerbaijan, Georgia, Kazakhstan, and Russia. Our 

results can be summarized using the research questions we asked at the beginning of this 

paper. First, the pass-through is found to be incomplete. Incomplete pass-through may be a 

result of macroeconomic instability in the region, interest rate and inflation volatility, and the 

lack of competition in the banking sector. Second, adjustment to the long-term equilibrium 

seems sluggish, indicating high menu switching costs. Third, Asymmetric adjustment is not 

very important and barely present in some countries such as Armenia, Azerbaijan and Russia. 

Our results lend no support to the consumer reaction hypothesis or collusive pricing 

agreements in the banking sector. Fourth, the size of the pass-through differs for different 

rates within specific countries. Fifth, the size of the long-run pass-through and the short-run 

adjustment vary quite significantly across maturity and currency denomination for the same 

country. Sixth, there is no clear empirical evidence that the size and speed of adjustment of 

the pass-through change significantly over time. Finally, while the 2008 Financial Crisis 

seems to have been the common cause of structural breaks in most countries’ interest rate 

series, there is not enough evidence in favor of regional convergence in the Caucasus. Interest 

rate pass-through is driven much more by domestic factors than by regional integrating 

forces. 
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Appendix 

Table 1: Data Summary 

Armenia Azerbaijan Kazakhstan 

2004:m1-2011:m12 2006:m1-2010:m12 2000:m1-2011:m12 

Policy rate 

Refinancing rate Refinancing rate Refinancing rate  

Market rates 

ST government t-bill rate (<90 days) Government t-bill rate ST government t-bill rate (<1 year) 

MT government t-bill rate (90-180) days) Interbank rate LT government t-bill rate (1-10 

years) LT government t-bill rate (180-364) days) Interbank rate, USD Interbank rate 

  Interbank rate, USD 

Bank deposit rates 

ST deposit rate (<15 days) ST deposit rate (1-3 months) ST deposit rate (1-3 months) 

MT deposit rate (15-365 days) LT deposit rate (>1 year) MT deposit rate (3-12 months) 

LT deposit rate (>1 year) ST deposit rate (1-3 months), USD USD LT deposit rate (>1 year) 

ST deposit rate (<15 days), USD LT deposit rate (>1 year), USD ST deposit rate (1-3 months),USD 

MT deposit rate (15-365 days), USD  MT deposit rate (3-12 months),USD 

LT deposit rate (>1 year), USD  LT deposit rate (>1 year),USD 

Bank lending rates 

ST lending rate (<15 days) ST lending rate (1-3 months) ST lending rate (1-3 months) 

MT lending rate (15-365 days) LT lending rate (>1 year) MT lending rate (3-12 months) 

LT lending rate (>1 year) ST lending rate (1-3 months), USD LT lending rate (>1 year) 

ST lending rate (<15 days), USD LT lending rate (>1 year), USD ST lending  rate (1-3 months), USD 

MT lending rate (15-365 days), USD  MT lending rate (3-12 months),USD 

LT lending rate (>1 year),  USD  LT lending rate (>1 year), USD 

Georgia Russia  

2006:m9-2011:m12 2004:m1-2011:m12  

Policy rate  

Certificate of deposit rate & refinancing 

rate 

Repo rate  

Market rates  

Interbank rate Interbank rate  

Government t-bill rate ST government t-bill rate (<1 year)  

 LT government t-bill rate (>1 year)  

Bank deposit rate  

Deposit interest rate Deposit interest rate  

Deposit interest rate, USD   

Bank lending rates  

Lending interest rate Lending interest rate  

Lending interest rate, USD Lending interest rate, USD  

Note: ST, MT and LT stand for short-term, medium-term and long-term, respectively 

 

  



Table 2: Yield Curve Structure Stability 

Armenia 
Full 

Sample 

Pre-

Break 

Post-

Break 
Kazakhstan 

Full 

Sample 

Pre-

Break 

Post-

Break 

gov 1.78 2.08 0.96 gov 0.65 0.40 0.69 

deposit_do

m 

2.32 2.24 2.21 deposit_do

m 

1.92 0.74 2.05 

deposit_for 0.28 0.30 0.17 deposit_for 2.62 0.98 2.82 

lending_do

m 

0.83 0.52 1.25 lending_do

m 

0.15 0.15 0.14 

lending_for 0.45 0.46 0.43 lending_for 0.29 0.28 0.26 

Azerbaijan Full 

Sample 

Pre-

Break 

Post-

Break 

Russia Full 

Sample 

Pre-

Break 

Post-

Break 

deposit_do

m 

0.46 0.29 0.61 gov 0.33 0.35 0.25 

deposit_for 0.72 0.24 0.78     

lending_do

m 

0.51 0.64 0.28     

lending_for 0.14 0.12 0.10     

Note: Yellow highlight formatting indicates presence of reasonable stability in the yield-curve structure. 

Stability is measured by the standard deviation of the monthly ratios of long-term rates to short-term rates. 

Georgia is not included in the table due to data limitations 

  



Table 3: Interest Rate Differential Based on Currency of Denomination 

Armenia Full Sample Pre-Break Post-Break Kazakhstan Full Sample Pre-Break Post-Break 

deposit_st_dom 6,34 6,57 5,82 deposit_st_dom 4,88 6,25 4,62 

deposit_st_for 5,21 6,01 3,38 deposit_st_for 3,54 4,60 3,33 

Differential 1,13 0,56 2,44 Differential 1,34 1,64 1,28 

deposit_mt_dom 8,83 9,10 8,37 deposit_mt_dom 5,88 9,13 5,26 

deposit_mt_for 6,46 6,81 5,76 deposit_mt_for 4,31 6,00 3,99 

Differential 2,38 2,29 2,61 Differential 1,57 3,13 1,27 

deposit_lt_dom 9,12 8,66 10,05 deposit_lt_dom 4,99 4,74 5,04 

deposit_lt_for 7,69 7,49 8,13 deposit_lt_for 4,07 5,96 3,71 

Differential 1,42 1,17 1,92 Differential 0,92 -1,22 1,33 

lending_st_dom 19,01 21,04 14,72 lending_st_dom 14,94 18,89 14,19 

lending_st_for 15,96 17,92 11,64 lending_st_for 11,17 15,75 10,29 

Differential 3,05 3,12 3,08 Differential 3,77 3,14 3,89 

lending_mt_dom 20,30 21,26 18,28 lending_mt_dom 15,50 19,49 14,74 

lending_mt_for 18,34 20,69 13,16 lending_mt_for 12,84 16,29 12,18 

Differential 1,96 0,56 5,12 Differential 2,66 3,20 2,56 

lending_lt_dom 18,72 19,46 17,17 lending_lt_dom 13,75 14,23 12,18 

lending_lt_for 16,91 18,07 14,36 lending_lt_for 12,62 13,10 11,07 

Differential 1,81 1,39 2,81 Differential 1,13 1,13 1,11 

Azerbaijan Full Sample Pre-Break Post-Break interbank_dom 5,81 5,35 7,13 

deposit_st_dom 7,46 7,65 7,16 interbank_for 5,99 5,56 7,68 

deposit_st_for 6,25 7,07 4,72 Differential -0,17 -0,21 -0,55 

Differential 1,21 0,59 2,44 Russia Full Sample Pre-Break Post-Break 

deposit_lt_dom 12,46 12,42 12,55 lending_dom 13,19 13,97 9,25 

deposit_lt_for 12,67 12,54 12,93 lending_for 9,08 9,62 7,48 

Differential -0,21 -0,12 -0,38 Differential 4,11 4,35 1,78 

lending_st_dom 15,80 16,61 14,73 Georgia Full Sample Pre-Break Post-Break 

lending_st_for 16,72 15,39 18,46 deposit_dom 22,68 22,58 22,89 

Differential -0,93 1,22 -3,74 deposit_for 18,64 18,97 17,96 

lending_lt_dom 16,93 17,70 15,94 Differential 4,04 3,62 4,92 

lending_lt_for 15,48 15,48 15,49 lending_dom 9,80 9,35 10,87 

Differential 1,45 2,22 0,44 lending_for 8,30 8,24 8,45 

interbank_dom 16,38 16,91 15,39 Differential 1,50 1,11 2,42 

interbank_for 12,97 13,45 12,26     

Differential 3,40 3,46 3,13     

Note: Differential refers to the arithmetic difference between interest rates of instruments denominated in domestic and 

foreign currencies. Yellow formatting indicates that domestic currency rates are higher (positive differential). 

  



Table 4: Structural Break and Unit Root Test Results 

 Structural 

Break  

Unit Root  Structural Break  Unit Root 

Armenia 
F-Test Break 

Point 

Pre-

Break 

Post-

Break 
Kazakhstan F-Test 

Break 

Point 

Pre-

Break 

Post-

Break 

Policy Rate 31.67 Mar-08 0.00 0.20 Policy Rate 95.56 Feb-09 0.56 0.23 

gov_st 10.71 Sep-10 0.55 0.18 gov_st 118.70 Jul-07 0.50 0.08 

gov_mt 13.14 Jan-09 0.35 0.02 gov_lt 80.88 Mar-02 0.00 0.28 

gov_lt 14.65 Apr-05 0.15 0.39 deposit_st_dom 281.69 Nov-

01 

0.04 0.03 

deposit_st_dom 22.82 Dec-07 0.00 0.70 deposit_st_for 240.69 Nov-

01 
0.68 0.01 

deposit_st_for 16.97 Apr-08 0.00 0.18 deposit_mt_dom 176.68 Nov-

01 
0.73 0.00 

deposit_mt_dom 29.22 Dec-07 0.77 0.63 deposit_mt_for 245.31 Nov-

01 

0.00 0.24 

deposit_mt_for 27.25 Dec-07 0.18 0.03 deposit_lt_dom 44.10 Nov-

01 

0.00 0.14 

deposit_lt_dom 31.82 Jan-08 0.07 0.07 deposit_lt_for 149.77 Nov-

01 

0.02 0.00 

deposit_lt_for 24.50 Dec-07 0.44 0.00 lending_lt_dom 92.93 Nov-

01 
0.21 0.00 

lending_st_dom 33.97 Mar-08 0.00 0.00 lending_st_for 107.33 Nov-

01 
0.20 0.43 

lending_st_for 20.85 Mar-08 0.00 0.00 lending_mt_dom 92.46 Nov-

01 
0.96 0.36 

lending_mt_dom 37.47 Mar-08 0.26 0.24 lending_mt_for 95.39 Nov-

01 

0.00 0.63 

lending_mt_for 34.60 Mar-08 0.76 0.69 lending_lt_dom 77.28 Feb-09 0.72 0.06 

lending_lt_dom 42.62 Mar-08 0.89 0.10 lending_lt_for 84.11 Feb-09 0.30 0.03 

lending_lt_for 33.33 Mar-08 0.67 0.86 interbank_dom 36.41 Jul-09 0.00 0.79 

     interbank_for 67.60 Jul-09 0.33 0.87 

Azerbaijan F-Test 
Break 

Point 

Pre-

Break 

Post-

Break 
Russia F-Test 

Break 

Point 

Pre-

Break 

Post-

Break 

Policy Rate 72.60 Oct-08 0.57 0.00 Policy Rate 33.57 Dec-08 0.07 0.11 

gov 59.51 Apr-08 0.00 0.53 gov_st 164.78 Jul-09 0.15 0.09 

deposit_st_dom 118.57 Dec-08 0.96 0.41 gov_mt 157.14 Jul-09 0.88 0.30 

deposit_st_for 156.39 Mar-09 0.00 0.02 deposit 85.29 Sep-09 0.04 0.35 

deposit_lr_dom 185.05 Mar-09 0.24 0.29 lending_dom 16.83 Oct-09 0.01 0.00 

deposit_lr_for 170.77 Mar-09 0.14 0.05 lending_for 25.16 Dec-08 0.00 0.43 

lending_st_dom 62.07 Oct-08 0.35 0.39 interbank 39.16 Apr-10 0.48 0.13 

lending_st_for 89.51 Oct-08 0.78 0.05 
Georgia F-Test 

Break 

Point 

Pre-

Break 

Post-

Break 

lending_lt_dom 84.66 Oct-08 0.42 0.37 Policy Rate 67.53 Jan-09 0.06 0.29 

lending_lt_for 110.23 Oct-08 0.82 0.07 gov 24.52 Nov-

07 
0.60 0.24 

interbank_dom 208.46 Mar-09 0.11 0.82 deposit_dom 75.57 Apr-09 0.55 0.77 

interbank_for 238.56 Dec-08 0.17 0.67 deposit_for 72.24 Apr-09 0.09 0.10 

     lending_dom 23.36 Jan-09 0.03 0.08 

     lending_for 30.56 Jan-09 0.64 0.24 

     interbank 69.97 Apr-09 0.27 0.35 

Note: All structural break F-statistics reject the null of no structural break at the 1% level of significance. 

Bold formatting indicates I(1) process, i.e. non-stationarity in levels and stationarity in first differences.  



Table 5: Cointegration Test Results 

 Full Sample Pre-Break Post-Break 
 

Full Sample Pre-Break Post-Break 

Armenia F-Statistic ECT  F-Statistic ECT F-Statistic ECT Kazakhstan F-Statistic ECT F-Statistic ECT F-Statistic ECT 

gov_st 476.56 -0.06 311.01 -0.06 4.00 -0.39 gov_st 2131.40 -0.07 1231.10 -0.07 1183.90 -0.12 

gov_mt 121.1 -0.20 9.43 -0.20 4.62 -0.41 gov_lt 4178.80 -0.04 6436.40 -0.03 765.61 0.03 

gov_lt 394.96 -0.24 363.53 -0.19 5.84 -0.68 deposit_st_dom 1176.20 -0.04 87.15 -0.25 54.46 -0.20 

deposit_st_dom 5.07 -0.54 0.58 -0.85 7.39 -1.00 deposit_st_for 125.76 -0.11 15.51 -0.42 15.23 -0.28 

deposit_st_for 142.95 -0.12 38.17 -0.21 16.79 -0.67 deposit_mt_dom 33.97 -0.17 9.71 -0.54 29.76 -0.31 

deposit_mt_dom 38.36 -0.29 16.73 -0.53 14.43 -2.52 deposit_mt_for 15.46 -0.30 16.87 -0.62 9.04 -0.71 

deposit_mt_for 10.53 -1.00 10.03 -0.94 0.66 -1.00 deposit_lt_dom 17.20 -0.57 5.08 -0.86 2.40 -0.73 

deposit_lt_dom 21.95 -0.20 8.09 -0.52 8.08 -0.39 deposit_lt_for 5.47 -0.28 3.06 -0.60 0.79 -1.00 

deposit_lt_for 19.03 -0.16 19.35 -0.23 2.13 -0.60 lending_lt_dom 8.72 -0.25 49.08 -0.27 11.93 -0.13 

lending_st_dom 5.66 -0.45 10.01 -0.59 3.09 -1.45 lending_st_for 68.01 -0.24 76.20 -0.34 32.67 -0.32 

lending_st_for 50.21 -0.27 22.62 -0.39 2.07 -1.00 lending_mt_dom 51.44 -0.30 269.92 -0.10 47.82 -0.06 

lending_mt_dom 14.93 -0.19 30.89 -0.45 23.66 -1.00 lending_mt_for 392.81 -0.07 60.53 -0.40 17.83 -0.07 

lending_mt_for 3.82 -0.74 5.38 -0.58 1.17 -1.00 lending_lt_dom 54.74 -0.22 11.10 -0.36 7.94 -0.35 

lending_lt_dom 83.35 -0.18 29.17 -0.21 38.64 -0.15 lending_lt_for 10.06 -0.19 14.50 -0.38 3.38 0.15 

lending_lt_for 164.07 -0.08 23.16 -0.23 24.85 -0.07 interbank_dom 5.10 -0.61 4.94 -0.73 4.26 -0.53 

       interbank_for 12.51 -0.54 18.38 -0.50 3.68 -1.00 

Azerbaijan F-Statistic ECT F-Statistic ECT F-Statistic ECT Russia F-Statistic ECT F-Statistic ECT F-Statistic ECT 

gov 301.09 -0.29 3.00 -2.13 88.09 -0.41 gov_st 345.83 -0.15 166.57 -0.14 217.84 -0.76 

deposit_st_dom 15.68 -0.41 9.15 -0.30 24.29 -0.23 gov_mt 245.00 -0.07 208.28 -0.16 108.63 -0.31 

deposit_st_for 33.21 -0.23 27.99 -0.21 31.02 -0.39 deposit 1179.40 -0.10 660.30 -0.05 223.04 -0.25 

deposit_lr_dom 20.64 -0.64 2.81 -0.54 6.42 -1.00 lending_dom 284.05 -0.13 136.22 -0.17 1750.80 -0.38 

deposit_lr_for 9.75 -0.23 12.93 -0.15 14.96 -0.74 lending_for 97.89 -0.09 58.20 -0.46 21.15 -0.23 

lending_st_dom 53.38 -0.22 21.45 -0.21 15.95 0.27 interbank 35.70 -0.25 40.25 -0.38 483.60 -0.20 

lending_st_for 17.83 -1.27 64.92 -0.17 12.05 -0.13 Georgia F-Statistic ECT F-Statistic ECT F-Statistic ECT 

lending_lt_dom 42.24 -0.47 27.79 -1.00 7.15 -1.96 gov 92.69 -0.19 83.91 -0.11 61.51 -0.17 

lending_lt_for 17.38 -0.39 41.36 -0.20 7.16 -1.12 deposit_dom 18.85 -0.32 8.01 -0.68 46.59 -0.43 

interbank_dom 14.22 -0.25 8.74 -0.41 9.04 -1.63 deposit_for 13.00 -0.27 3.36 -1.00 52.85 -0.14 

interbank_for 9.63 -0.57 14.21 -0.39 41.83 0.10 lending_dom 21.68 -0.27 6.21 -0.20 13.49 -0.28 

       lending_for 124.46 -0.04 36.30 -0.15 76.82 -0.09 

       interbank 22.77 -0.15 39.44 -0.34 NA NA 

Note: ECT refers to the error correction term. Bold and underlined formattings indicate statistical significance at the 1% and 5% levels, respectively.



Table 6: Long-Run Interest Rate Pass-Through Estimates 

Armenia Full Sample Pre Break Post Break Kazakhstan Full Sample Pre-Break Post-Break 

gov_st -0.80 -2.40 1.19 gov_st 1.05 0.83 1.40 

gov_mt 1.30 1.50 0.36 gov_lt 1.31 1.78 -1.21 

gov_lt 1.36 1.32 0.46 deposit_st_dom 0.70 0.27 -1.38 

deposit_st_dom 0.52 -0.15 0.94 deposit_st_for 0.60 0.36 -1.41 

deposit_st_for 1.01 0.59 0.37 deposit_mt_dom 0.70 0.19 -0.57 

deposit_mt_dom 1.02 0.69 0.29 deposit_mt_for 0.24 0.36 -1.50 

deposit_mt_for -0.54 -0.90 0.26 deposit_lt_dom 0.41 0.51 -2.35 

deposit_lt_dom 0.33 0.47 -0.81 deposit_lt_for -0.25 0.34 -1.35 

deposit_lt_for 0.15 -0.13 0.20 lending_lt_dom 0.02 0.68 0.96 

lending_st_dom -0.36 -0.50 -1.85 lending_st_for 0.70 1.04 1.89 

lending_st_for 0.37 0.28 -0.13 lending_mt_dom 0.83 0.81 2.92 

lending_mt_dom 0.28 0.53 -0.50 lending_mt_for 1.05 0.58 0.24 

lending_mt_for -0.08 -0.10 -0.66 lending_lt_dom 0.63 0.44 0.27 

lending_lt_dom -1.06 -0.88 -0.64 lending_lt_for 0.90 0.53 3.19 

lending_lt_for -0.45 -0.06 0.47 interbank_dom 0.41 0.36 -3.59 

    
interbank_for -0.64 0.52 -2.63 

Azerbaijan Full Sample Pre Break Post Break Russia Full Sample Pre Break Post Break 

gov 0.77 -0.15 3.44 gov_st 1.02 1.23 1.25 

deposit_st_dom 0.25 -0.61 1.18 gov_mt 0.54 1.53 0.92 

deposit_st_for 0.00 0.16 0.50 deposit 1.45 2.68 1.96 

deposit_lr_dom 0.27 0.27 0.75 lending_dom 1.10 1.27 2.99 

deposit_lr_for 0.00 -0.39 0.11 lending_for 1.16 0.47 1.37 

lending_st_dom 0.47 -0.11 -1.28 interbank 0.70 1.43 0.72 

lending_st_for 0.36 -0.08 3.33 Georgia Full Sample Pre Break Post Break 

lending_lt_dom -0.28 -1.06 -0.89 gov 1.76 2.38 0.94 

lending_lt_for -0.13 -1.04 -0.83 deposit_dom 0.31 0.31 0.72 

interbank_dom 0.22 -0.18 -0.64 deposit_for 0.43 0.00 0.52 

interbank_for 0.32 -0.61 -3.86 lending_dom 0.36 0.36 0.03 

    lending_for 5.22 1.08 0.04 

    interbank -0.30 0.92 0.69 

Note: Bold and Underline formatting indicate statistical significance at the 1% and 5% levels, respectively.



Table 7: Asymmetric Pass-Through Coefficients and Tests 

Armenia 
Speed of 

Adjustment 

Short-Run 

Dynamic 

Joint 

Asymmetry 
Test A Test B Test C Kazakhstan 

Speed of 

Adjustment 

Short-Run 

Dynamics 

Joint 

Asymmetry 
Test A Test B Test C 

 Repo+ Repo- Repo+ Repo- Repo+ Repo-     Repo+ Repo- Repo+ Repo- Repo+ Repo-     

gov_st -0.39 -0.22 0.11 0.64 -0.39 -0.21 1.34 0.10 0.71 gov_st -0.07 0.04 0.09 0.03 -0.07 0.02 1.79 0.49 0.67 

gov_mt -0.26 -0.26 0.96 1.10 -0.27 -0.26 0.01 0.01 0.01 gov_lt -0.03 -0.02 0.10 0.01 -0.03 -0.01 0.46 0.21 0.33 

gov_lt -0.32 -0.34 0.45 1.16 -0.33 -0.34 0.04 0.36 0.20 deposit_st_dom -0.40 -0.53 0.15 0.72 -0.39 -0.54 3.68 3.26 3.10 

deposit_st_dom -0.66 -0.91 -1.83 -0.89 -0.63 -0.94 0.68 0.33 0.66 deposit_st_for -0.38 -0.23 -0.13 0.28 -0.40 -0.27 1.54 0.64 0.78 

deposit_st_for -0.81 -0.98 1.57 1.05 -0.83 -1.00 2.90 0.04 1.55 deposit_mt_dom -0.50 -0.50 -0.94 1.34 -0.46 -0.58 0.00 2.79 2.34 

deposit_mt_dom -0.17 -0.22 0.12 -0.40 -0.17 -0.22 2.51 1.00 1.82 deposit_mt_for -0.64 -0.36 0.39 0.35 -0.64 -0.31 2.82 0.70 1.60 

deposit_mt_for -0.74 -0.70 -0.06 -0.06 -0.79 -0.74 1.81 0.25 0.87 deposit_lt_dom -0.77 -1.03 -0.32 2.76 -0.74 -0.99 3.09 4.31 2.72 

deposit_lt_dom -0.45 -0.45 0.17 -0.45 -0.38 -0.39 0.05 8.16 6.02 deposit_lt_for -0.99 -0.71 1.38 1.06 -0.99 -0.68 1.24 0.09 0.73 

deposit_lt_for -0.26 -0.25 -1.14 0.89 -0.25 -0.19 0.03 7.76 6.55 lending_lt_dom -0.26 -0.26 0.25 0.38 -0.27 -0.28 0.00 0.67 0.51 

lending_st_dom -0.71 -0.61 2.27 -0.11 -0.71 -0.65 0.65 0.94 0.68 lending_st_for -0.40 -0.32 -0.24 -0.38 -0.41 -0.27 0.27 0.47 0.61 

lending_st_for -1.06 -0.97 -1.45 -0.64 -1.07 -0.98 1.26 0.05 0.67 lending_mt_dom -0.07 -0.08 -0.02 -0.07 -0.05 -0.10 0.27 0.68 0.93 

lending_mt_dom -0.02 -0.02 -0.45 -0.10 -0.03 -0.03 0.03 0.40 0.21 lending_mt_for -0.28 -0.26 -0.05 -0.26 -0.26 -0.25 0.45 1.54 1.32 

lending_mt_for 0.02 0.02 0.41 1.06 0.01 0.01 0.00 0.99 0.86 lending_lt_dom -0.29 -0.38 -0.43 -0.29 -0.30 -0.21 2.14 3.42 3.14 

lending_lt_dom -0.31 -0.30 -0.18 0.34 -0.30 -0.29 0.30 0.82 0.55 lending_lt_for -0.37 -0.38 -0.15 -0.73 -0.33 -0.41 0.01 0.79 0.81 

lending_lt_for -0.08 -0.02 -0.71 0.77 -0.04 -0.01 1.60 2.79 0.46 interbank_dom -0.60 -0.59 -0.28 -0.07 -0.58 -0.60 0.00 0.03 0.03 

          interbank_for -0.63 -0.45 0.82 0.73 -0.67 -0.51 0.59 0.40 0.35 

Azerbaijan Repo+ Repo- Repo+ Repo- Repo+ Repo- Test A Test B Test C Russia Repo+ Repo- Repo+ Repo- Repo+ Repo- Test A Test B Test C 

gov -0.23 -0.43 0.10 0.09 -0.24 -1.08 0.45 0.06 0.23 gov_st -0.16 -0.12 0.74 0.51 -0.17 -0.13 0.43 0.71 0.68 

deposit_st_dom -0.45 -0.52 -0.03 -0.02 -0.65 -0.58 0.37 0.02 0.37 gov_mt -0.08 -0.08 0.13 0.15 -0.07 -0.08 0.00 0.90 0.64 

deposit_st_for -0.27 -0.24 -0.01 -0.01 -0.27 -0.25 1.54 0.29 0.32 deposit -0.05 -0.05 0.00 0.24 -0.06 -0.06 0.03 2.64 1.40 

deposit_lr_dom -0.65 -0.58 0.14 0.14 -0.44 -0.85 1.83 1.29 0.91 lending_dom -0.10 -0.22 0.48 0.37 -0.02 -0.28 1.98 0.63 1.50 

deposit_lr_for -0.25 -0.24 -0.05 -0.05 -0.25 -0.24 0.94 0.62 0.47 lending_for -0.03 -0.15 0.01 0.38 -0.05 -0.16 4.83 1.13 1.77 

lending_st_dom -0.25 -0.26 -0.25 -0.25 -0.25 -0.26 0.47 0.47 0.23 interbank -0.48 -0.34 1.29 0.50 -0.51 -0.35 1.04 0.53 0.69 

lending_st_for -0.66 -0.60 -0.13 -0.18 -0.70 -0.59 2.50 0.58 2.61 Georgia Repo+ Repo- Repo+ Repo- Repo+ Repo- Test A Test B Test C 

lending_lt_dom -0.45 -0.49 -0.30 -0.31 -0.43 -0.41 1.07 1.56 1.05 gov -0.05 -0.23 1.62 0.61 -0.04 -0.26 9.44 0.81 3.73 

lending_lt_for -0.36 -0.41 -0.06 -0.05 -0.36 -0.41 2.68 0.88 1.34 deposit_dom -0.41 -0.42 0.36 -0.04 -0.35 -0.36 0.28 3.54 1.98 

interbank_dom -0.14 -0.20 -0.13 -0.12 -0.13 -0.19 1.56 0.53 0.54 deposit_for -0.13 -0.10 -0.18 0.01 -0.16 -0.11 1.70 0.59 1.18 

interbank_for -0.32 -0.22 -0.10 -0.10 -0.32 -0.34 2.15 1.00 0.81 lending_dom -0.15 -0.13 -0.23 -0.01 -0.16 -0.14 2.02 0.48 1.19 

          lending_for -0.04 -0.05 0.04 0.23 -0.04 -0.05 0.82 1.09 1.32 

          interbank -0.34 -0.78 0.65 0.41 -0.34 -1.41 3.36 0.24 2.62 

Note: Bold formatting indicates statistical significance at the 5% level, thus the rejection of the null hypothesis of no asymmetry 


